Avoiding the drill: Intracranial hypotension presenting with subdural haematoma  by Crocker, Matthew et al.
CASE REPORT
Avoiding the drill: Intracranial hypotension
presenting with subdural haematoma
Matthew Crocker a,*, Melissa Choo a, Phillip Rich b, Andrew J. Martin a
aDepartment of Neurosurgery, Atkinson Morley Wing, St George’s Hospital, London SW17 0QT, UK
bDepartment of Neuroradiology, Atkinson Morley Wing, St George’s Hospital, London SW17 0QT, UK
Accepted 3 March 2008
Injury Extra (2008) 39, 287—290
ava i lab le at www.sc ienced i rect .com
journal homepage: www.elsev ier .com/ locate / inextIntroduction
Intracranial hypotension is a well-recognised cause of head-
ache. It often occurs transiently after lumbar puncture for
cerebrospinal fluid (CSF) analysis or spinal anaesthesia, and
may follow inadvertent dural puncture during placement of
an epidural catheter for regional anaesthesia.1 In this con-
text, and with an appropriate index of suspicion, the diag-
nosis is usually made without cranial imaging.
Intracranial hypotension of sufficient severity and dura-
tion to cause subdural collections is far less common. It is
seen in neurosurgical patients with overdrainage of CSF by
ventriculoperitoneal shunts, especially in those with very
large ventricles or chronically high CSF pressures.9 Similarly,
lumbar-peritoneal shunts are sometimes complicated by
subdural effusions or haematomas8 and may induce sympto-
matic cerebellar tonsillar herniation, the so-called secondary
Chiari malformation.
The management of symptomatic intracranial hypoten-
sion is directed at the cause: low pressure headaches follow-
ing dural puncture may be treated by epidural blood patch if
the condition does not spontaneously resolve: with CSF
shunts the function of the device itself must be addressed.2
Medical therapies may also be used, notably a high fluid
intake and the administration of caffeine.4* Corresponding author. Tel.: +44 208 672 1255x4179;
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Open access under the Elsevier OA license.We present the unusual case of a patient with headaches
and subdural haematoma due to low intracranial pressure.
The characteristic imaging findings and management pitfalls
are considered.
Case report
A 29-year-old man attended the Emergency department with
an 8-week history of increasingly severe headache, neck
stiffness, dizziness and vomiting. This began following a
fracas during which he sustained stab injuries to the lumbar
and left parotid regions. There was no suggestion of CSF leak
at that time.
Examination revealed well-healed scars on his face and
just off the midline in the mid-lumbar region. He was neu-
rologically intact.
A CT brain scan (Fig. 1) showed a small, predominantly
hypodense extra-axial collection overlying the left hemi-
sphere and a small amount of contralateral midline shift.
There were some features suggestive of raised intracranial
pressure with effacement of the basal cisterns, uncal hernia-
tion and low-lying cerebellar tonsils. He was referred for
surgical intervention.
Further questioning revealed that the headache was pre-
dominantly occipito-cervical, worse when upright and com-
pletely relieved when lying flat. Review of the CT scan
showed bilateral subdural effusions with downward displace-
ment of the third ventricle below the level of the sella
turcica. There was no skull base fracture.
A neuraxis MRI scan was performed. In addition to the
CT findings it showed reduced cranial CSF volume, dural
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Figure 1 Axial CT scan showing small ventricles, mild midline
shift to the right and shallow left subdural collection.
Figure 2 Axial T2-weighted MRI scan showing (a) shallow left
subdural collection and (b) downward displacement of the third
ventricle and venous engorgement.thickening and venous engorgement consistent with CSF
hypotension (Figs. 2 and 3). In the spine, there was a thin
but extensive epidural CSF collection with extension into the
soft tissues behind the C1/C2 junction (Fig. 4). There was no
evidence of an extraspinal CSF collection in the lumbar spine.
With these findings and consistent history, the diagnosis of
intracranial hypotension secondary to a probable spinal CSF
leak was made. The patient was treated conservatively with
bed rest for 2 days, fluid replacement and caffeine drinks. He
was discharged home with resolution of his headache and
provision for a lumbar epidural blood patch if his symptoms
returned.
At 3-month follow-up, he was well and a repeat CT scan
was normal (Fig. 5).
Discussion
Most neurosurgical experience with subdural collections as a
consequence of intracranial hypotension relates to patients
with overdrainage from CSF shunts.2 The usual management
is to reduce the drainage of the shunt either by increasing the
opening pressure of the valve or ligating the shunt to defunc-
tion it temporarily.3 Resolution of the subdural collection and
symptoms should follow; if not, and provided normal or
slightly high intracranial pressure is established, then refrac-
tory subdural collections may need to be drained, usually via
burrholes. Only once the collections are resolved fully may
the shunt be cautiously returned to normal function. Any
attempt to drain a subdural collection in the context of
abnormally low intracranial pressure can exacerbate the
situation by allowing expansion of the collection and
increased brain shift, with potentially disastrous conse-
quences.
The syndrome of spontaneous intracranial hypotension is
well-recognised, with a characteristic history of spontaneousonset of orthostatic headaches and typical findings on cranial
imaging.5 Spinal imaging including CT myelography may
localise the CSF leak but accumulation of CSF in the soft
tissues behind C1—C2 is often seen, whatever the location of
the dural defect.6 This finding may reflect the wide range of
rotation and deficient ligamentum flavum at C1/C2, which
favour escape of CSF from the epidural space at this level.
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Figure 3 Axial T1-weighted gadolinium enhanced MRI scan
showing dural thickening.
Figure 5 Normal CT scan 3 months following presentation.The likely site of the leak in the present case was the
lumbar stab wound sustained 8 weeks before this presenta-
tion, despite the lack of positive findings in this region on MRI.
In patients who fail to improve with medical therapy the
preferred treatment is a lumbar epidural blood patch regard-
less of location of the leak. However, should the leak fail toFigure 4 Sagittal T2-weighted MRI scan showing downward
displacement of the cerebellar tonsils through the foramen
magnum, epidural fluid collection posteriorly throughout the
cervical spine and fluid collection in the soft tissues posterior
to C1 and C2 vertebrae indicative of CSF leak.respond to a lumbar epidural blood patch then surgical repair
of the leak may be needed and in this context correct
localisation is of course vital.
There is a report of acute subdural haematoma following
spinal surgical iatrogenic CSF leak.7 This patient was recog-
nised early to have such a problem and hence repair of the
CSF leak was performed urgently with haematoma evacua-
tion.
The unusual aspect of our case is the presentation of a
patient with recent trauma, headache and a subdural collec-
tion with suspected raised intracranial pressure. In such a
patient with no CSF shunt and no recent history of dural
puncture, the subdural collection would usually be regarded
as the primary problem, and the cause of any headaches.
Only by the rigorous evaluation of both the history and
radiological findings may the correct diagnosis be made,
and a misguided and potentially dangerous operation
avoided.
Conclusions
We present an unusual cause of subdural haematoma due to
intracranial hypotension. We discuss the characteristic clin-
ical and radiological findings and emphasise the importance
of these in making the correct diagnosis.
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